INTRODUCTION
Agriculture is an important industrial sector of the national economy, and agricultural development is an important support for rural revitalization. As the most advanced grassroots organization in the divisions of administrative areas in China, townships are the basis and focus for solving the problems of agriculture, rural areas and farmers, and balancing urban and rural development. Hainan Province is an important production base of winter melon and vegetable, natural rubber base, southern breeding and producing seed base, tropical fruit and flower base, aquaculture and marine fishing base and regions that are free from specified animal epidemics. Studying the location and spatial correlation of agricultural production in each township in Hainan Island is crucial to manage agricultural problems in contiguous areas adapting to local conditions, and promote rural revitalization. At present, a large number of scholars have studied the spatial distribution characteristics of regional agricultural development. Xu Lian [1] used principal component analysis method to carry out comprehensive evaluation and cluster analysis of agricultural economic development level of counties in Xinjiang, and map spatial differentiation of development level. Guoping Zeng et al. [2] used spatial measurement methods to analyze and study the spatial correlation, agglomeration characteristics and spatial dynamic evolution trend of agricultural economic development of 31 provinces and regions in China; Jiangxia Hu et al. [3] used geostatistical analysis tools to analyze the overall and partial spatial layout of agricultural development of the 22 districts and counties in Chongqing section of the Three Gorges reservoir area. Most of the scholars have carried out research on regional agricultural production from geographic units at the provincial and county level, and there are few at township level. There is no quantitative research on the agricultural production from geographic units at the township level in Hainan Island. Therefore, with the differences and spatial correlations of agricultural production in Hainan Island as the starting point, the principal component analysis and exploration spatial data analysis methods were used to evaluate status of agricultural production in Hainan Island and analyze its spatial distribution characteristics. Then some suggestions for promoting the agricultural production development of townships in Hainan Island were put forward to provide reference for government decision-making department.
II. DATAS AND METHODS

A. Research Area
Hainan Island is located on the northern edge of the tropics, which has a tropical monsoon climate. The surrounding area of Hainan Island is low and flat, the middle is high, the east is humid, and the west is semi-dry. Hainan Island has an annual average temperature of 22 to 26 degrees centigrade, and annual average rainfall of above 1500 mm, which is known as the "natural greenhouse". The research area involves 195 townships in 17 cities and counties including Haikou City,to constitute evaluation index system (TABLE I) including area of facility agriculture, irrigated area of cultivated land, sown area of farm crops, sown area of grain crops, the proportion of employees in the primary industry, number of agricultural technical service agencies, and number of farmer cooperative. By the index system, the agricultural production status of townships in Hainan Island are evaluated, the data used are from "Hainan Township Statistical Yearbook 2017". 
C. Research Methods 1) Principal component analysis (PCA):
PCA is a multivariate statistical method for dimension reduction that reduces multiple variables into a few principal components (Namely, integrated variables). These principal components can reflect most of the information about the original variables and they are irrelevant, which is useful for analyzing and modeling the problems.
There are many variables about agricultural production development of townships, and the correlation between variables is obvious, which means that some information repeatedly affects. It is easier to get the main influencing factors of agricultural production differences by using PCA. In this paper, the theoretical derivation of PCA is omitted here, but the detailed steps [4] for the application of PCA with MATLAB software are introduced as follows: 2) Natural breaks (Jenks): Natural breaks classification is that set classification breaks on the natural separation between data packets, and each classification spacing can have its own width, and the number of features in each classification is also different. Statistically, it can be measured by variance. By calculating the variance of each classification and the sum of these variances, the sum of variance is used to compare the quality of the classification. The smallest value is the optimal classification result, that is the theory of Natural breaks classification. This method works well to processing unevenly distributed data, and there are small differences within the classification and large differences between classifications, resulting in an obvious break between each classification and clustering well. These make it the default choice of classification scheme for ArcGIS [5] .
3) Spatial autocorrelation analysis: Spatial autocorrelation analysis is an important indicator to measure the degree of interdependence between data at a certain location and data at the other locations, including global spatial autocorrelation and local spatial autocorrelation. The global spatial autocorrelation uses the Global Moran's I index to measure the interrelationship of spatial elements. When the z-score or p-value indicates statistical significance, if the Moran's I index value is positive the clustering trend is indicated; if the Moran's I index value is negative the dispersion trend is indicated. The calculation method is as follows:
Where x i and x j respectively represent the combined scores of township i and township j, x is the average comprehensive scores of all townships, n represents the number of townships, and ω ij represents the spatial weight matrix. Local autocorrelation compensates for the neglect of regional heterogeneity by global autocorrelation. Anselin local Moran's I is used to identify spatial clustering and spatial outliers of high or low value elements with statistically significant [6] [7] .
III. RESULT AND ANALYSIS
A. Evaluation of Agricultural Production of Townships in Hainan Island
The main component analysis is carried out by using MATLAB software with the index data reflecting the agricultural production situation of 195 townships in 2017, and the retention rate of principal component information is set to 90%. As shown in TABLE II, the information content of the first six principal components has accounted for 96% of the total information, which is highly representative of the original data. According to the principal component score coefficient matrix, the linear combination expression of the first six principal components is written as follows: According to the linear combination expression of above six principal components, the scores for six principal components of agricultural production of each township in Hainan Island can be calculated. Then the comprehensive scores for agricultural production of each township are obtained through evaluated, and the scores and rankings are shown in TABLE III. According to the comprehensive scores of 195 townships in Hainan Island in 2017, the three townships with the highest agricultural production scores are Basuo Town, Jinjiang Town, and Liguo Town, separately located in Dongfang City, Chengmai County, and Ledong County. In 2017, the Agricultural output value of Ledong County was 8.542 billion yuan, accounting for 80.15% of the total output value of agriculture, forestry, animal husbandry and fishery in Ledong County, ranking first in Hainan Island. The agricultural output value of Chengmai County was 5.789 billion yuan, accounting for 48.46% of the total output value of agriculture, forestry, animal husbandry and fishery in Chengmai County, ranking fourth in Hainan Island. The agricultural output value of Dongfang City was 4.982 billion yuan, accounting for 71.40% of the total output value of agriculture, forestry, animal husbandry and fishery in Dongfang City, ranking eighth in Hainan Island. The agricultural development of the above cities and counties is better, the wide area of cultivated land and good location conditions of the three townships have accelerated their agricultural development. The three townships with the lowest scores are Haixiu Town, Yinggehai Town, and Chengxi Town, separately located in Haikou City, Ledong County and Haikou City. These townships have very little cultivated land, Chengxi Town is the last, and Yinggehai Town is the third last, and Haixiu Town is the eleventh to last, which restricts their agricultural development. The industry, hotels and catering services of Chengxi Town develop rapidly. Yinggehai Town mainly develops industry. Haixiu Town is located in the suburb of Haikou City, whose hotels and catering services develop better.
B. Spatial Pattern of Agricultural Production of Townships in Hainan Island
With the method of Natural breaks classification, the situation of agricultural production of townships can be divided into four levels in Hainan Island, whose spatial pattern is drawn by ArcGIS software as shown in FIGURE I. The 1st level includes 11 townships, and the proportion of townships in the east, west and central regions respectively are 27%, 55% and 18%. The eastern townships are mainly distributed in Wanning City and Wenchang City, the western townships are mainly distributed in Dongfang City, Ledong County, Chengmai County and Danzhou City, and the central townships are mainly distributed in Ding'an County. The 2nd level includes 41 townships, and the proportion of townships in the east, west and central regions respectively are 37%, 51% and 12%. The eastern townships are mainly distributed in Wanning City and Haikou City, the western townships are mainly distributed in Ledong County, Chengmai County and Danzhou City, and the central townships are mainly distributed in Tunchang County. The 3rd level includes 73 townships, and the proportion of townships in the east, west and central regions respectively are 45%, 37% and 18%. The eastern townships are mainly distributed in Wenchang City, Qionghai City and Haikou City, the western townships are mainly distributed in Danzhou City, Chengmai County, Changjiang County and Lingao County, and the central townships are mainly distributed in Ding'an County and Tunchang County. The 4th level includes 70 townships, and the proportion of townships in the east, west and central regions respectively are 33%, 17% and 50%. The eastern townships are mainly distributed in Haikou City, the western townships are mainly distributed in Lingao County, and the central townships are mainly distributed in Baisha County, Baoting County, Qiongzhong County and Wuzhishan City. Overall, the number of townships in the east and west is more in the first three levels, while the number of townships in the central region is more in the fourth level. The development of agriculture has a tendency of good development in the periphery and backward development in central region. 
C. Spatial Correlation Analysis of Agricultural Production of Townships in Hainan Province 1) Global spatial autocorrelation:
With the global Moran's I index, we analyze the global spatial correlation of township agricultural production. In 2017, the global Moran's I index of township agricultural production is 0.2371, the zscore is 5.8894, and the P-value is 0, which indicate that the agricultural production situation of townships in Hainan Island is positively correlated with the spatial distribution, and spatial agglomeration occurs in areas with similar development. That is to say, in the townships with better agricultural production, the agricultural production in nearby townships is also better, and vice versa. 
D. Conclusion
Seen from the above analysis, we can get the following conclusions:
a) The townships with better agricultural production are mostly located in Chengmai County, Danzhou City, Wanning City, Wenchang City and Dongfang City, which have better agricultural development. The factors that have a greater impact on the development of agricultural production are the area of cultivated land, the area of facility agriculture and the proportion of employees in the primary industry. b) In Hainan Island, more than 50% of townships in the first level are distributed in the western cities and counties. More than 50% of townships in the second level are also distributed in the western cities and counties. 45% of townships in the third level are distributed in the eastern cities and counties. 50% of townships in the fourth level are distributed in the central cities and counties. Most of townships in the eastern and western are distributed in the first three levels, while most of townships in the central region are distributed in the fourth level.
c) The agricultural production situation of townships in Hainan Island is positively correlated with spatial distribution, and there is spatial agglomeration in areas with similar development. The townships of High-High cluster are mainly distributed in the area bordering Chengmai County, Ding'an County and Haikou City. The townships of Low-Low cluster are mainly distributed around the administrative center of Haikou City and the area of Dongfang City away from the central part of the coastal area.
IV. SUGGESTIONS ON THE DEVELOPMENT OF AGRICULTURAL PRODUCTION OF TOWNSHIPS IN HAINAN ISLAND
A. Strengthening the Construction of Townships Infrastructure
The township department in Hainan Island should strengthen the infrastructure construction of township social development, break the barriers to urban and rural talent mobility, and improve the quality of township agricultural talents. Strengthening the infrastructure construction of township production is helpful to improve production efficiency. Strengthening the construction of township transportation facilities can help improve the efficiency of agricultural products transportation and the speed of interconnectivity between townships.
B. Exploiting the Advantages of Cultivated Land According to Local Conditions
It is helpful to make full use of existing cultivated land resources, which can actively exert the agriculture production potential of townships with large-scale farmland, accelerate the adjustment of industrial structure, plant superior crops, break the boundaries of counties, concentrate on developing facilities agriculture, increase effective irrigation area, and create efficient agriculture.
C. Actively Promoting the Development of Integrated Industries Such as Leisure Agriculture and Rural Tourism
The township department should actively explore agricultural culture, developing leisure agriculture, rural tourism and other integrated industries, which are good for solving the employment problem of township labor and conducive to personnel and information exchange in urban and rural. Obviously, these are helpful to promote agricultural brands, inherit agricultural culture and expand agricultural functions, so as to improve the comprehensive benefits of agriculture and achieve sustainable development of agriculture.
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D. Accelerating the Development of Ecological Recycling
Agriculture Taking ecological recycling agriculture as an important direction to transform agricultural production mode, the township should focus on supporting ecological agriculture recycling projects, comprehensive utilization of livestock and poultry waste, livestock and poultry standardized breeding projects, arable land protection and upgrading projects, etc. which will promote the organic development of agriculture and upgrade supply quality and efficiency of agricultural products.
